General methods and materials D-Glucose-1-13 C and reagents were obtained from Sigma-Aldrich and used as purchased, unless otherwise noted. Organic solvents were purchased anhydrous and used without further purification. Unless otherwise noted, all reactions were carried out at room temperature (RT) in glassware with magnetic stirring. Organic solutions were concentrated under reduced pressure with bath temperatures < 30 ºC. Flash column chromatography was carried out on silica gel G60 (Silicycle, 60-200 µm, 60 Å). Thin-layer chromatography (TLC) was carried out on Silica gel 60 F 254 (EMD Chemicals Inc.) with detection by UV excitation (254 nm) after spraying with a solution of (NH 4 ) 6 Mo 7 O 24 H 2 O (25 g/L) in 10% sulfuric acid in ethanol followed by charring at ~150 ºC.
founded at 4.37 along the diagonal H-1α, other one overlapped with CH 2 (50 mL). The mixture was stirred for 3 h at room temperature. The residue was filtrated over celita, concentrated and dried 3 times with toluene to afford a yellow syrup. The crude 7 was used in the next reaction step without purification. Compound 7 was treated with triethylamine (4.5 mL, 31.8 mmol,), acetic anhydride (2.5 mL, 26.5 mmol) and 4-(dimethylamino)pyridine (32 mg, 0.265 mmol) in dichloethane (36 mL) and the resulting reaction mixture was stirred at 45 ºC for 18 h.
The reaction mixture was poured into water and extracted with CH 2 Cl 2 . The organic layer was washed with sodium bicarbonate and water, dried (MgSO 4 ) and concentrated in vacuo. The residue was purified by silica gel column chromatography (Hexane/DCM/EtOAc 5:2:1) to afford an 8E and 8Z diastereomixture (1.3 g, 50%, 8E/8Z 10:90) as orange syrup. 1 Deuterium-labeling of myo-inositol. Myo-Inositol-2-13 C 12 (100 mg, 0.552 mmol) was three times dissolved in deuterium oxide (1 mL) and dried. A suspension of the sugar and 5% Ru/C (10 mol%) in deuterium oxide (3 mL) was stirred at 80 ºC for 24 h under hydrogen atmosphere (balloon).
After completion of the reaction, the reaction mixture was cooled to room temperature, filtered by membrane filter (Milipore, MillexR-LH, 0.45 um) and washed 3 times with hot deuterium oxide.
The filtrate and washings were combined and evaporated to dryness to give 1 (90 mg, 84 %). 1 approximately 30C. 1D carbon spectra were acquired repetitively using a standard one-pulse sequence (a 1 sec delay followed with a 20° pulse and 0.5 sec acquisition with deuterium decoupling).
Data Analysis-NMR experimental data were processed using Mnova (version 8.1, Mestrelab Research, Santiago de Compostela, SPAIN). Exponential multiplication with a time constant approximating transverse decay of magnetization was applied to increase S/N. The peak heights of C2-myo-inositol and its product were extracted from each spectrum in the acquisition array for further data fitting. Differential equations (1-2) describing kinetic processes were solved in MATLAB (version R2016b) using the dsolve routine. Simultaneous curve fitting, for both the substrate and product (described by Equations 3-4), was accomplished using its nonlinear least squares solver (lsqnonlin). This provided optimum values for kinetic constants and other variables.
(1)
The first term in the equation 1 allows for a decrease in effective rate of buildup of substrate after initial injection over a period of time, T in due to mixing processes. P sub ini is a measure of polarization in substrate being added per second during injection. The T 1 s are spin relaxation times for substrate (sub) and product (pro), and k enz is an effective first order rate constant for conversion of substrate to product by enzymes. Initial concentrations of substrate and product are assumed to be zero. The model assumes that the total experiment time (~60 s) is short enough to neglect subsequent reactions involving the initial product and reversal of substrate conversion, something that would become significant if equilibrium were approached. The two differential equations were solved simultaneously to get a time course for the polarization of substrate and the product (P pro (t)) in terms of the several unknowns.
The signals observed in NMR observation at time points (n) are given in equations (3) and (4) for substrate and product (S sub (n) and S pro (n), respectively). The fraction of polarization remaining after sampling by an rf pulse of angle θ is given by cos(θ). This happens repetitively for material in the NMR tube, but not for newly added material during injection of substrate; hence the correction terms at the end of equations 3 and 4. These equations were fit to experimental data using a non-linear regression routine to evaluate variables. Since the time between pulses was short in our application and the pulse angle relatively large, the decay of substrate signal is primarily due to loss of magnetization on pulsing and not due to T 1 decay. Hence, T 1 s could not be determined precisely. 
